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(1 Schiol of Resaurcey & Environment, Henan Pol\lechmc Um\ versity Jx.a@zuo 4§4603 China; 2. Key Laboratory of Aquatic Bolany and Watershed Ecology, Wuhan
Botanical Gaxflen , Chinese Academy of Sciences, Wuhan 430074 China)™

Abstract; lT}.le impacts of natural processes and anthropogenic input on riverine nitrate (NO; ) could be identified by NO,  concentrations and nitrogen and oxygen isotope
ratios (8"”N-NO,; and 8'®0-NO; ) ; however, the effects of variable land use on riverine NO;™ sources and transformations remain unclear. In particular, the human impacts
on riverine NO; ™ in mountain areas are still unknown. The Yihe River and Luohe River were used to elucidate this question due to their spatially heterogeneous land use.
Hydrochentical compositions, water isotope ratios ( 8D-H,0 and §"0-H,0), and §'N-NO,; and §'0-NO, values were utilized to constrain the NO; sources and
transformations affected by different land use types. The results indicated that (D) the mean nitrate concentrations in the Yihe River and Luohe River waters were 6. 57 and 9. 29
mg-L ™", the mean values of §°N-NO, were 9. 6%o and 10. 4%o, and the average 8'50-NO, values were - 2.2%0 and - 2.7%o, respectively. Based on the analysis of
8"N-NO;™ and §"*0-NO; values, the NO; in the Yihe and Luohe Rivers were derived from multiple sources, and nitrogen removal existed in the Luohe River, but the
biological removal in the Yihe River was weak. @) The contributions of different nitrate sources were calculated using a Bayesian isotope mixing model ( BIMM) based on 8'N-
NO; and 8'®0-NO;™ values of river water in the mainstream and tributaries with spatial locations. The results revealed that sewage and manure had major impacts on riverine
nitrate in the upper reaches of both the Luohe River and Yihe River, where forest vegetation was widely distributed. However, the contributions from soil organic nitrogen and
chemical fertilizer were higher in the upper reaches than in downstream ones. The contributions of sewage and manure still increased in the downstream reaches. Our results
confirmed the primary impacts of point sources, e. g., sewage and manure, on riverine nitrate in the studied area, and the contributions of nonpoint sources, e. g., chemical
fertilizer, had not increased as the agricultural activities elevated the downstream. Therefore, more attention should be paid to point source pollution treatment, and the high-
quality development of ecological civilization in the Yellow River Basin should be maintained.

Key words: nitrate sources; nitrogen and oxygen isotopes; Bayesian isotope mixing model; Yiluo River Basin; ecological civilization in the Yellow River Basin
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Fig. 1 Land-use mdp and sampling sites in the Yiluo River Basin
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Fig. 2 Piper diagram of water samples in the Yiluo River Basin
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Table 1~ Hydro-chemical compositions of water and isotopes in the Yiluo River Basin
. Gt oH TDSil DO L p(K* 21 p( Na*_)l p(Ca? 2 p(Mg? I) p(SO? i)
/mg-L /mg-L /mg-L /mg-L /mg-L /mg-L /mg-L~!
Bl 9.30 539 14.37 7.45 65.19 113. 34 40.70 313.81
) /M 7.28 127 5.48 0.27 0.94 7.01 2.77 15. 66
THE 8.67 320 8.99 3.49 17.27 47.85 20.57 115.59
RoRME 8. 63 576 11.13 6.19 100. 15 111.43 27.67 268. 62
i e/ IME 7.40 64 2.47 1.09 1.54 11.82 1.78 15.89
THE 8.16 361 8.48 4.07 30. 49 62.38 16. 63 129.23
s Cl 8.02 665 7.84 5.42 126. 26 50. 93 30. 63 186. 61
2 8. 47 681 6. 68 5.09 127. 04 49.36 30. 34 188. 18
- " p(HCO; 1) p(NO; )1 p(cr_)l 8D-H,0 8"%0-H,0 8"N-NO; 8"%0-NO5
/mg-L~ /mg-L~ /mg-L /%o /%o /%o /%o
Bl 226. 14 19.17 74.61 -50 -6.7 15.3 3.9
W] /M 56. 83 0.31 1.93 -62 -9.0 4.3 -9.8
FHME 155.29 6.57 19.70 -57 -8.1 9.6 -2.2
SoN(] 301. 95 22.29 82.78 -42 -4.9 19.0 2.0
] B/ME 19. 66 0.10 0. 86 -64 -9.1 0.8 -4.6
1Y 171.18 9.29 21.62 -52 -1.3 10. 4 -2.7
s Cl 205. 28 4.27 132. 94 -58 -7.8 12.0 -3.4
2 239.53 10. 09 131. 10 -59 -7.9 11.2 1.6
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Fig. 3 Spatial variation in nitrate content and isotope in Yiluo River Basin
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